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EXECUTIVE SUMMARY 

Tetra Tech NUS, Inc. (TtNUS) has been authorized by Southern Division, Naval Facilities Engineering 

Command (NAVFAC EFD SOUTH) to prepare a Site Assessment Report (SAR) for Site A-824 at Naval Air 

Station (NAS) Key West, Florida.  This SAR has been prepared to evaluate soil and groundwater conditions 

at a suspected roadside spill of diesel fuel adjacent to the site. 

Site Assessment Activities 

The following site assessment activities were conducted by TtNUS: 

• Reviewed available Navy documents to collect historical information about the site, evaluate public 

and private potable wells, locate utility line areas, locate nearby surface water bodies, and assess 

surface hydrology and drainage. 

• Collected soil samples from six locations for head space screening and laboratory analyses.  

Samples were analyzed for benzene, toluene, ethylbenzene, and total xylenes (BTEX), methyl-

tertiary butyl ether (MTBE), polynuclear aromatic hydrocarbons (PAHs), and total recoverable 

petroleum hydrocarbons (TRPH). 

• Installed three shallow monitoring wells to assess the extent of contamination. 

• Collected groundwater samples from the four permanent monitoring wells (three new wells and one 

existing well) for laboratory analysis of the kerosene analytical group (KAG) group, which included 

BTEX, MTBE, Priority Pollutant List (PPL) volatile organic halocarbons (VOHs), PAHs, ethylene 

dibromide (EDB), TRPH, and lead. 

• Conducted a study to evaluate the effects of tidal influences on the movement of groundwater at the 

site. 

Conclusions 

The following conclusions were drawn based on site assessment activities: 

• Concentrations of petroleum contaminants detected in the soil samples collected for this investigation 

were below Soil Cleanup Target Levels (SCTLs) for Residential Direct Exposure, as specified in the 

Chapter 62-777, Florida Administrative Code (F.A.C.), Table II. 

• Free product was not observed during the site assessment activities. 
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• Concentrations of petroleum contaminants of concern (CoCs) in site groundwater were below the 

Groundwater Cleanup Target Levels (GCTLs) for VOCs, PAHs, TRPH and lead as specified in 

Chapter 62-777, F.A.C., Table I for two consecutive sampling events.  EDB was detected above its 

GCTL in one well during the first sampling event; however, it was not detected in the well during two 

subsequent sampling events. 

Recommendation 

Based on the hydrogeological and chemical data presented in this SAR and the requirements of 

Chapter 62-770, F.A.C., the site qualifies for No Futher Action. 
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1.0 SITE DESCRIPTION AND BACKGROUND INFORMATION 

TtNUS, under contract with NAVFAC EFD SOUTH, is submitting this SAR documenting the findings of the 

site assessment performed at Site A-824, NAS Key West, Florida.  This SAR was prepared on behalf of the 

Navy under Contract No. N62467-94-D-0888, Contract Task Order (CTO) 0318, and summarizes the 

environmental assessment activities conducted by TtNUS.  

1.1 SITE LOCATION AND CONDITIONS 

Key West is located in southern Monroe County, Florida, approximately 150 miles southwest of Miami.  The 

site is located in Section 29, Township 67 South, Range 29 East, on the north side of NAS Key West, on 

Boca Chica Key, Florida (Figure 1-1).  The site topography is level and the elevation of the site is less than 

5 feet above mean sea level (msl).  The site is less than one-quarter-mile from the Atlantic Ocean.  Figure 1-

2 shows the site layout.  A sensitive ecological habitat for the Lower Keys Marsh Rabbit is located within the 

boundaries of the site. 

1.2 SITE HISTORY 

Building A-824 is located within the boundaries of Solid Waste Management Unit (SWMU) 7.  This building 

was previously used to store supplies and small electrical transformers.  It was also used for temporary 

staging of 55-gallon drums of hazardous waste.  Although no reported release of petroleum hydrocarbon 

contaminants was recorded, fuel contamination identified to the east of the building during the Resource 

Conservation and Recovery Act (RCRA) Facility Investigation (RFI)/Remedial Investigation (RI) suggested a 

possible roadside diesel spill [IT Corporation (IT), 1994].  Fuel constituents were also discovered in the area 

between the access roads to the east of Building A-824 during the Supplemental RFI/RI performed by 

Brown and Root Environmental, Inc. (B&RE, 1998).  Additional investigation under the NAS Key West 

Underground Storage Tank (UST) program was recommended in the Supplemental RFI/RI because the 

contamination was deemed a petroleum issue that should not be associated with the RCRA activities at 

SWMU 7. 

 

1.3 PREVIOUS INVESTIGATIONS 

IT conducted the RFI/RI at SWMU 7 in 1993 (IT, 1994).  Soil samples were collected from two locations in 

the area now known as Site A-824.  These locations are shown on figures contained in Appendix A.  

Multiple PAHs were detected in samples collected from the surface and subsurface at these two locations; 

however, only benzo(a)pyrene in one surface soil sample exceeds current residential SCTLs. 
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During the Supplemental RFI/RI performed in 1997 (B&RE, 1998), surface soil samples were collected from 

four additional locations in the Site A-824 area.  Three PAHs, benzo(a)anthracene, benzo(a)pyrene, and 

benzo(b)fluoranthene, detected in one surface soil sample exceed current residential SCTLs.  Soil data from 

the RFI/RI and Supplemental RFI/RI are included as Appendix A.  No prior groundwater investigation has 

been performed at Site A-824.   
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2.0 SITE ASSESSMENT METHODOLOGY 

Site assessment activities were carried out at Site A-824 in 2004 in accordance with the Contamination 

Assessment Plan (CAP) (TtNUS, 2003).  Soil samples were collected during this investigation for laboratory 

analysis and headspace screening.  Groundwater samples were also collected for laboratory analysis.  

Following the installation of soil borings, monitoring wells were installed to evaluate the groundwater.  

Groundwater samples were collected for laboratory analysis and evaluation of natural attenuation 

parameters.  Aquifer properties were evaluated using data collected during the monitoring well elevation 

survey, tidal study, and static water level (SWL) measurements, along with referenced slug test data 

(conducted at a site on Boca Chica Key).  The results of the site assessment are discussed in Sections 3.0 

and 4.0. 

2.1 QUALITY ASSURANCE 

Field activities were conducted in accordance with Florida Department of Environmental Protection (FDEP) 

Standard Operating Procedures (SOPs) (FDEP, 2002).  Equipment used to advance the soil borings, install 

monitoring wells, and collect soil or groundwater samples was decontaminated prior to and following each 

use.  Organic vapor measurements were made with a Photo Ionization Detector (PID).  Prior to each day’s 

activities, the PID was field calibrated in accordance with manufacturer directions. 

Groundwater screening and monitoring well samples were collected in pre-preserved containers obtained 

from Katahdin Analytical Services in Westbrook, Maine.  The laboratory’s certification number is E87604.  

Quality control samples (i.e., duplicates, equipment blanks, and trip blanks) were prepared and submitted to 

the laboratory.  Sampling activities were documented in a site-specific field logbook and samples were 

transmitted under chain-of-custody protocol to the laboratory. 

2.2 SOIL BORING PROGRAM 

The soil screening investigation was conducted at Site A-824 to evaluate the extent to which petroleum 

constituents previously detected in samples had impacted the site soils.  The borings were located around 

the perimeter of the site as intrusive work was not permitted within the sensitive ecological habitat area.  The 

soil screening investigation was conducted by installing six soil borings using a hand auger (Figure 2-1).  

Soil samples from the borings were collected for headspace screening with a PID. 

2.2.1 Soil Core Sampling 

Soil borings for the preliminary assessment were advanced using a hand auger.  Oolitic limestone was 

encountered in the soil borings.  Groundwater was encountered at varying depths in the six borings and 

occurred between 8 and 18 inches below land surface (bls).  The soil borings were advanced to the depth of 
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the vadose zone and samples were collected within the intervals at each location for headspace screening.  

The site geologist logged the soil properties, including texture, color, and soil moisture for each soil core and 

noted if staining or odors were present.  Soil boring logs are provided in Appendix B.  

2.2.2 Soil Headspace Screening 

Soil samples were collected from the vadose zone in each location for headspace screening.  From the 

interval, a 16-ounce glass jar was half-filled with the soil sample, sealed with aluminum foil, and labeled.  

The soil samples were allowed to equilibrate to ambient air temperature.  The PID response to total 

headspace organic vapors was measured by inserting the PID probe through the foil sample cover and 

recording the highest instrument reading.   

2.3 SOIL SAMPLING PROGRAM 

Six soil samples were collected for laboratory analysis to confirm headspace vapor screening results.  One 

sample was collected from each boring and analyzed for BTEX and MTBE by SW-846 Method 8260B, 

PAHs (including 1- and 2-methylnaphthalene) by SW-846 Method 8270C, and TRPH by the Florida 

Petroleum Range Organics (FL-PRO) method.  The validated analytical report is included in Appendix C. 

2.4 MONITORING WELL INSTALLATION PROGRAM 

Following the soil boring installations, three shallow (12 feet bls) monitoring wells were installed at the site.  

These were used for groundwater sampling and collecting data to evaluate aquifer properties. 

2.4.1 Monitoring Well Locations 

Monitoring well locations were spatially selected to maximize the coverage area necessary to delineate any 

possible groundwater plume that might exist.  Based on site conditions and limitations due to sensitive 

ecological habitat, upgradient, downgradient and source area wells were installed in the selected locations 

(Figure 2-2).  

2.4.2 Shallow Monitoring Well Installation 

The monitoring well borings were drilled with a truck-mounted drill rig and 4.25-inch inside diameter (ID) 

hollow-stem auger.  Each well was constructed of 2-inch-ID, flush-threaded, schedule 40 polyvinyl 

chloride (PVC) riser, and 0.010-inch-slot well screen with a 6-inch point cap.  Three shallow wells were 

installed to approximately 12 feet bls with a 10-foot screen.  The annulus around each well was filled to 

approximately 1 foot above the top of the screen with U.S. Standard Sieve size 20/30 silica sand, followed 

by a 0.5 foot 30/65 fine sand seal.  The remainder of the annulus was grouted to the surface.  Each well was 

secured with a locking, watertight cap within a steel, 8-inch-diameter steel manhole.  The manhole was set 
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in a 24-inch-square concrete apron finished slightly above grade.  A typical shallow well installation is 

illustrated on Figure 2-3.  Monitoring well construction details are summarized in Table 2-1 and the 

monitoring well completion diagram for this event is provided in Appendix B. 

2.4.3 Monitoring Well Development 

Each monitoring well was developed by using a centrifugal pump.  The wells were developed until the purge 

water became clear, normally after approximately 20 gallons had been removed. 

2.5 GROUNDWATER SAMPLING PROGRAM 

Groundwater samples collected from the monitoring wells were submitted to Katahdin Analytical Services in 

Westbrook, Maine to be analyzed for KAG constituents.   

2.5.2 Monitoring Well Sampling 

Samples were collected from site monitoring wells to evaluate groundwater quality in the shallow surficial 

aquifer.  These samples were collected using the low-flow quiescent purging and sampling method.  New 

Teflon® tubing was installed in each well for groundwater sampling.  Approximately three to five well 

volumes were removed from each well using a peristaltic pump and Teflon® tubing.  Temperature, pH, 

specific conductivity, dissolved oxygen, and turbidity were monitored while the wells were purged.  The field 

measurements, well purge volumes, and depths to groundwater were recorded during well purging and at 

the time of sample collection.  Groundwater sample log sheets are provided in Appendix B. 

Groundwater samples were analyzed for KAG constituents, consisting of BTEX, MTBE, and PPL VOHs 

(including 1,2-dichloroethane) (SW-846 Method 8260B), PAHs (SW-846 Method 8270C), EDB by United 

States Environmental Protection Agency (EPA) Method 504.1, TRPH (FL-PRO), and lead (SW-846 Method 

6010B).  The groundwater samples were placed on ice and shipped to Katahdin Analytical Services in 

Westbrook, Maine, for analysis.  Groundwater analytical validation reports are presented in Appendix C. 

2.5.3 Natural Attenuation Parameter Sampling 

During the groundwater sampling event, additional analyses were performed for groundwater collected from 

selected monitoring wells to evaluate the potential for naturally occurring biodegradation of petroleum 

constituents at the site.  Field samples were analyzed for dissolved oxygen and carbon dioxide.  The field 

data sheets are included in Appendix B.  These samples were analyzed at a laboratory for methane 

(RSK 175), sulfate (EPA Method 375.4), and nitrate (EPA Method 353.2).  Laboratory data for natural 

attenuation parameters are included in Appendix C. 
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2.6 AQUIFER CHARACTERIZATION PROGRAM 

Data were collected during the site investigation to evaluate the movement of groundwater at the site.  

Groundwater elevations were determined from SWL measurements, a well top of casing (TOC) elevation 

survey and a tidal study.  

2.6.1 Well TOC Survey 

A reference point was marked on the top of each monitoring well casing on the north side.  The elevations of 

the reference points were surveyed to the nearest 0.01-foot by the surveyor, Island Surveying and Mapping 

Company of Merritt Island, Florida.  The field survey data is included in Appendix B. 

2.6.2 SWL Measurements 

Depth-to-groundwater measurements were made in site monitoring wells during February and May 2004.  

Measurements were made from the reference points marked on the tops of well casings, using an electronic 

water level indicator.  SWL measurements were made to the nearest 0.01-foot.  Groundwater elevations 

were calculated from the TOC survey elevations and the SWL measurements. 

2.6.3 Tidal Study 

Fluctuations in groundwater elevation were measured in the three newly installed monitoring wells, and 

correlated with tides to determine the extent of tidal influence on the surficial aquifer in the site vicinity.  Prior 

to conducting the test, the monitoring wells were opened and allowed to equilibrate to ambient conditions.  

Once the wells had stabilized, SWL was recorded and used to calculate the height of the water column in 

each well.  A submersible data logger, the In-Situ MiniTroll, was then installed in each well and the water 

level was allowed to restabilize.  The lead wire from the data logger was secured to the well to ensure that 

the data logger remained at a constant depth during the test.  The data logger was connected to a computer 

to begin the test and start recording water levels in the well.  It was programmed to record water levels 

every 15 minutes.  The test was allowed to run for a period of 48 hours to ensure that any fluctuations would 

be recorded.  The tidal study data and graphical representation are presented in Appendix D.   

As hypothesized, water-level data recorded in the monitoring wells during the tidal study indicate that the 

groundwater cycles semi-diurnally with the tides.  During low tides, the SWLs recorded in the monitoring 

well were at the lowest elevation.  Likewise, high tides produced the greatest water levels, indicating that the 

groundwater fluctuation corresponds with the tide cycle. 
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TABLE 2-1 
 

MONITORING WELL CONSTRUCTION DETAILS 
SITE A-824 

SITE ASSESSMENT REPORT 
NAVAL AIR STATION 
KEY WEST, FLORIDA 

 

Well 
No. 

Date 
Installed 

Drilling 
Method 

TOC 
Elevation

A/G Riser 
Length (if 

Applicable)

Total Well
Depth 
(feet) 

Screened 
Interval 

(feet bls) 

Well 
Diameter
(inches) 

Lithology of
Screened 
Interval 

A824-MW-01 2/3/2004 HSA 2.95 NA 12 2-12 2 Oolitic 
limestone 

A824-MW-02 2/3/2004 HSA 2.72 NA 12 2-12 2 Oolitic 
limestone 

A824-MW-03 2/3/2004 HSA 2.83 NA 12 2-12 2 Oolitic 
limestone 

RR-MW-06 6/11/1996 HSA 3.29 NA 15 5-15 2 Oolitic 
limestone 

 

TOC elevations surveyed by Island Surveying in 2004. 
HSA Hollow-stem auger 
TOC  Top of casing 
A/G Aboveground 
NA Not Applicable 
bls Below land surface 
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3.0 GEOLOGY AND HYDROGEOLOGY 

Data collected during the site assessment were used to evaluate geologic and hydrogeologic conditions at 

the site that may influence the fate and transport of hydrocarbons released to the environment.  Lithology 

and stratigraphy were described for the shallow surficial aquifer at the site.  Aquifer properties evaluated as 

part of the site assessment included depth to groundwater and groundwater elevation, groundwater flow 

direction and gradient, and tidal influence in the area.   

The Lower Keys, which are within the southern geomorphic division of Florida, were formed during the 

Pleistocene Era.  The Lower Keys are known as the “Oolitic Keys,” a reference to the Oolitic Member of the 

Miami Limestone.  The Oolitic Member consists of variably sandy, fossiliferous limestone composed 

primarily of ooids.  The Oolitic Member is divided into two lithofacies:  an ooid calcarenite and an oomoldic-

recrystalline facies.  The Key Largo Limestone underlies the Miami Limestone.  The Key Largo Limestone is 

a light-gray to light-yellow coralline limestone comprised of coral heads encased in a matrix of calcarenite.  

In the Key West area, the Miami Limestone is approximately 27 feet thick and the Key Largo limestone is 

more than 270 feet thick (B&RE, 1997). 

The surficial aquifer system in the lower Keys is an unconfined, porous, highly permeable solution-riddled 

unit, as described above.  Rainfall recharge seeps quickly into the ocean and saltwater intrusion is common.  

The water table ranges in depth from less than 1 foot to approximately 2.5 feet below msl and fluctuates 

diurnally due to tidal effects.  Water in the surficial aquifer is non-potable. 

3.1 SITE STRATIGRAPHY 

Interpretation of site lithology and stratigraphy was based on visual examination of soil cores collected from 

soil borings and from drill cuttings observed during the monitoring well installation.   

The site surface is underlain by light-brown-to-beige-to-white, silty sand and oolitic limestone.  This lithology 

extends to at least 12 feet bls, which was the maximum depth drilled during the investigation.  Due to the 

homogeneity of the subsurface, no lithologic cross-section was constructed.  Soil boring logs are included in 

Appendix B. 

3.2 SITE HYDROGEOLOGY 

Hydrogeologic data were collected during the site assessment to evaluate movement of groundwater in the 

shallow surficial aquifer at the site.  Depth to groundwater and groundwater elevation were used to 

determine the groundwater flow direction and hydraulic gradient for the shallow surficial aquifer at the site.  

Hydraulic conductivity for the shallow surficial aquifer was obtained from slug tests conducted during a 
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previous investigation on Boca Chica Key.  Groundwater flow velocity at the site was estimated from the 

hydraulic conductivity and gradient data. 

3.2.1 SWL and Groundwater Elevations 

SWL data were collected from site monitoring wells during two gauging events in February and May 2004.  

Groundwater elevation measurements in shallow monitoring wells ranged from 1.28 to 1.72 feet on 

February 9, 2004 and from 0.73 to 0.94 feet on May 21, 2004 (Table 3-1).   

The SWL data and the elevations from the well TOC survey were used to determine a groundwater 

elevation at each well for the two gauging events (Table 3-1).  

3.2.2 Groundwater Flow Direction 

To evaluate the direction of groundwater flow at the site, the groundwater elevations were plotted on site 

maps for each gauging event (Figures 3-1 and 3-2).  Groundwater elevation isocontours were calculated 

from the plotted data.  Groundwater flow direction is predicted to be perpendicular to the elevation 

isocontours.  Interpretation of data from the February 2004 gauging event indicated a northern flow, while 

the May 2004 event indicated a flow to the northeast.  This inconsistent pattern of groundwater movement is 

indicative of tidal influence on the surficial aquifer. 

3.2.3 Water Table Gradient 

The average hydraulic gradient across the site was calculated for each gauging event from the groundwater 

elevations measured in shallow monitoring wells and the estimated groundwater flow direction. 

The hydraulic gradient was determined by using the following equation: 

 i   =   h1-h2
 d 

Where: 

 i = the hydraulic gradient 

 h1 = the water elevation at point 1, the highest value 

 h2 = the water elevation at point 2, the lowest value 

 d = the horizontal distance between point 1 and point 2, parallel to the direction of groundwater 

flow 

The highest and lowest groundwater elevation values measured in shallow monitoring wells during each 

gauging event were used to determine the difference in groundwater elevation across the site.  The 
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horizontal distance between the high and low groundwater elevation points was measured parallel to the 

estimated groundwater flow direction. 

On February 9, 2004, the groundwater elevation in A824-MW-01, 1.72 feet, was the highest value and the 

groundwater elevation in A824-MW-03, 1.52 feet, was the lowest value used in preparing contours.  The 

horizontal distance parallel to groundwater flow was 92 feet.  These data indicate a hydraulic gradient of 

0.002 feet per foot. 

On May 21, 2004, the groundwater elevation in RR-MW-06, 0.94 feet, was the highest value and the 

groundwater elevation in A824-MW-03, 0.73 feet, was the lowest value.  The horizontal distance parallel to 

groundwater flow was 275 feet.  These data indicate an average hydraulic gradient of 0.00076 feet per foot. 

The arithmetic mean of the two calculated gradient values is 0.0015 feet per foot. 

3.2.4 Hydraulic Conductivity 

Hydraulic conductivity values for the site were obtained from slug tests conducted at the Jet Engine Test 

Cell site (SWMU 9) on Boca Chica Key [ABB Environmental Services, Inc. (ABB), 1994].  The results from 

this location were considered suitable for use at Site A-824 because the lithology and well construction 

details were similar.  The hydraulic conductivity (K) in the test was calculated using the Bouwer and Rice 

(1976, 1989) methods for partially penetrating wells screened in unconfined aquifers.  The average K value 

(calculated from the data collected from two wells) was estimated to be 0.72 feet per day.  The slug test 

data is presented in Appendix E. 

3.2.5 Groundwater Flow Velocity 

Potential movement of groundwater at the site may be described in terms of transportation by natural flow in 

the saturated zone, while assuming that groundwater flow follows Darcy’s Law.  Darcy’s Law may be 

expressed as: 

 V   =  (K x i)
  n  

Where: 

 V = groundwater flow velocity 

 K = average hydraulic conductivity 

 n = effective porosity 

 i = average hydraulic gradient 
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Data from borings advanced during the investigation indicate that oolitic limestone is the typical lithology at 

the site.  Review of standard references suggests that a representative effective porosity for weathered 

oolitic limestone is approximately 30 percent (Davis and Deweist, 1966). 

Using a hydraulic conductivity of 0.72 feet per day, the mean hydraulic gradient of 0.0015 feet per foot, an 

inferred effective porosity value of 0.30, and Darcy's Law, the groundwater seepage velocity across the site 

was calculated at 0.0035 feet per day. 

3.2.6 Potable Water Supply Well Survey 

No freshwater public or registered domestic wells are in use on NAS Key West (ABB, 1995).  Some 

residences in Key West have wells that withdraw water from the surficial aquifer for non-potable uses.  The 

Florida Keys Aqueduct Authority (FKAA) operates and maintains the Florida Keys Aqueduct, which supplies 

potable water to all of the Keys.  This water is drawn from wells near Florida City in southeastern Dade 

County.  It is pumped 130 miles through a water main that parallels U.S. Highway 1 and terminates in Key 

West.  The Monroe County Health Department recognizes the public water supply as the only potable water 

source available in Key West. 

Alternative sources of potable water and non-potable water used in the Keys include private cisterns, private 

wells utilizing reverse osmosis, home desalination systems, and bottled water.  The number of people who 

may be using water from these alternative sources is unknown.  The best estimate of the number of people 

using local groundwater for non-potable domestic purposes is less than 500.  

3.2.7 Tidal Influence 

The data collected during the tidal survey conducted on the three newly installed monitoring wells revealed 

a fluctuation of approximately 0.013 feet in water level during the day cycle, while the night cycle was 

0.026 feet.  This data suggests that there is a tidal influence on the surficial aquifer at the site.  The data 

from the tidal survey is provided in Appendix D. 

3.3 SURFACE WATER 

There are no naturally occurring surface water bodies in the immediate vicinity of the site.  A small man-

made pond is located approximately 30 feet north of Building A-824.  The Gulf of Mexico is located 

approximately 700 feet to the east.   
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TABLE 3-1 
 

GROUNDWATER ELEVATION SUMMARY 
SITE A-824 

SITE ASSESSMENT REPORT 
NAVAL AIR STATION 
KEY WEST, FLORIDA 

 
Well No. A824-MW-01 A824-MW-02 A824-MW-03 RR-MW-06 
Well Diameter 2 inch 2 inch 2 inch 2 inch 
Well Depth (bls) 12 12 12 15 
Screened Interval (bls) 2-12 2-12 2-12 5-15 
TOC Elevation (msl) 2.95 2.72 2.83 3.29 

     
Date ELEV DTW FP ELEV DTW FP ELEV DTW FP ELEV DTW FP 

2/9/2004 1.72 1.23 ND 1.28 1.44 ND 1.52 1.31 ND 1.53 1.76 ND 
5/21/2004 0.85 2.10 ND 0.90 1.82 ND 0.73 2.10 ND 0.94 2.35 ND 

 

 

NOTES:  

Measurements in feet except for well diameter 
TOC elevations surveyed 05/25/2004 (NGVD 29)   
TOC Top of casing 
ELEV Groundwater elevation (msl) 
DTW Depth to water (below TOC) 
FP Free product thickness 
ND Not detected 
msl mean sea level 
bls below land surface
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4.0 SITE ASSESSMENT RESULTS 

Soil samples were collected at the site for headspace vapor screening and laboratory analysis.  

Groundwater samples were collected at the site during the groundwater assessment.  The results of 

groundwater analyses were compared to the FDEP GCTLs, listed in Chapter 62-777, F.A.C., Table I. 

Natural attenuation parameters were measured from the wells during each groundwater sampling event.  

4.1 SOIL ASSESSMENT RESULTS 

4.1.1  Headspace Screening 

Vadose zone soils were evaluated for headspace vapor screening to estimate the extent of petroleum 

impacted soil at the site.  A summary of soil PID screening results is presented in Table 4-1.  Soil boring 

locations and vapor readings are depicted on Figure 4-1. 

Soils with a detectable headspace screening response of 32 parts per million (ppm) were encountered in 

one boring (A824-SB-01) in the vadose zone between 0 and 0.66 feet bls.  All other screening responses 

were at 0 ppm (Figure 4-1). 

4.1.2 Laboratory Soil Sample Analysis 

Six soil samples were collected for laboratory analyses.  The samples were collected from A824-SB-01, 

-SB-02, -SB-03, -SB-04, -SB-05 and -SB-06 (Figure 4-2) and analyzed for KAG constituents.  Laboratory 

analytical reports can be found in Appendix C.   

TRPH was reported in soil samples A824-SB-01, A824-SB-03, A824-SB-04 and A824-SB-06 at 

concentrations of 210 milligrams per kilogram (mg/kg), 97 mg/kg, 95 mg/kg, and 25 mg/kg respectively.  

Total xylenes were detected in A824-SB-04.  Ethylbenzene and total xylenes were also detected in 

A824-SB-04 and A824-SB-06.  No PAH compounds or lead were detected in the soil samples.  None of the 

constituents detected were above their respective residential SCTLs in any of the soil samples collected.  A 

summary of the soil analytical results is presented in Table 4-2.   

4.2 GROUNDWATER ASSESSMENT RESULTS 

4.2.1 Monitoring Well Sampling 

Groundwater samples were collected from the four on-site monitoring wells (A824-MW-01, 02, 03, 04 and 

RR-MW-06) in February and May 2004 and analyzed for KAG constituents (BTEX, MTBE, PPL VOHs, 

PAHs, EDB, TRPH, and lead).  Additional confirmatory samples were also collected from A824-MW-01 and 
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RR-MW-06 in August 2004 for the same parameters.  Figure 2-2 shows the four monitoring well locations.  

The validated analytical reports can be found in Appendix C.   

During the February 2004 sampling event, EDB was detected at a level of 0.036 micrograms per liter (µg/L) 

in RR-MW-06.  This concentration was above the GCTL of 0.02 µg/L.  Benzene and toluene were also 

detected in A824-MW-02; however, both concentrations were below their respective GCTLs.  PAHs, TRPH, 

and lead were not detected in any of the samples collected.  The groundwater exceedance is shown on 

Figure 4-3.  Detections are reported in Table 4-3. 

During the May 2004 sampling event, the volatile organic compounds VOCs, benzene and toluene were 

again detected in A824-MW-02. Similar to the previous event, levels were below GCTLs.  EDB was not 

detected in RR-MW-06.  PAHs, TRPH, lead, and EDB were not detected in any of the other wells sampled.  

Detected results are reported in Table 4-4.  

On August 19, 2004, samples were collected from A824-MW-01 and RR-MW-06 to confirm levels of KAG 

constituents in both wells.  KAG constituents were not detected in RR-MW-06 during this event.  A low 

concentration of total xylenes, below GCTLs was detected in A824-MW-01.  Detected results for the event 

are presented in Table 4-5.  The validated sample results for all sampling events can be found in 

Appendix C.   

4.3 NATURAL ATTENUATION SAMPLING 

Samples collected from A824-MW-01, -02, -03 and RR-MW-06 were analyzed for natural attenuation 

parameters (sulfate, nitrate, and methane) during the February and May 2004 events.  Natural attenuation 

parameters were also collected from A824-MW-01 and RR-MW-06 during the August event.  Results are 

reported in Table 4-6.  During the February event, methane was detected in samples from wells 

A824-MW-01, A824-MW-02 and RR-MW-06 at concentrations of 0.12 milligrams per liter (mg/L), 0.011 

mg/L and 0.052 mg/L respectively.  Nitrates were detected in all wells sampled and ranged from a low of 

0.018 mg/L in A824-MW-03 to a high of 0.59 mg/L in A824-MW-01.  Sulfate was also detected in all 

monitoring wells ranging from 88 to 450 mg/L. 

During the May 2004 event, methane was detected in A824-MW-01 and A824-MW-02 at levels of 0.21 and 

0.03 mg/L, respectively.  Nitrate was only detected in RR-MW-06 at a concentration of 0.014 mg/L.  Sulfate 

was detected in all monitoring wells at levels ranging from a low of 28 mg/L in A824-MW-01 to a high of 

390 mg/L in A824-MW-02.  Sulfate levels were lowest in A824-MW-01 and highest A824-MW-02 for both 

events.  The sulfate levels in A824-MW-03 and RR-MW-06 were approximately the same in the February 

2004 to May 2004 sampling events.  Methane detections increased for each well, except A824-MW-03, from 

the February to May events while the nitrate levels decreased during this period.  Methane levels were 

highest in A824-MW-01 (160 µg/L) and RR-MW-06 (130 µg/L) during the August event.   
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TABLE 4-1 
 

SOIL HEADSPACE ANALYTICAL RESULTS 
SITE A-824 

SITE ASSESSMENT REPORT 
NAVAL AIR STATION 
KEY WEST, FLORIDA 

 
 

LOCATION 
NO.  

DATE 
COLLECTED 

DEPTH
TO 

WATER 
(feet bls) 

SAMPLE 
INTERVAL
(feet bls) 

PID 
READING 

(ppm) 
A824-SB-01 2/3/2004 0.66 0-0.66 32 
A824-SB-02 2/3/2004 1 0-1 0 
A824-SB-03 2/3/2004 0.66 0-0.66 0 
A824-SB-04 2/3/2004 1 0-1 0 
A824-SB-05 2/3/2004 1.5 0-1.5 0 
A824-SB-06 2/3/2004 0.83 0-0.83 0 

Notes: bls - below land surface 
  ppm - parts per million 
  PID - photo-ionization detector 
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TABLE 4-2 
 

SOIL ANALYTICAL RESULTS, FEBRUARY 2004 
SITE A-824 

SITE ASSESSMENT REPORT 
NAVAL AIR STATION 
KEY WEST, FLORIDA 

 
DEPTH 
(feet) LOCATION PARAMETER 

RESULT
(mg/kg) QUAL.(a)

SCTL(b) 

(mg/kg) 

Total Recoverable Petroleum Hydrocarbons  
0 - 0.66 A824-SB-01 Total Petroleum Hydrocarbons 210  340 
0 - 0.66 A824-SB-03 Total Petroleum Hydrocarbons 97  340 

0 – 1 A824-SB-04 Total Xylenes 0.002 J 5900 
0 – 1 A824-SB-04 Total Petroleum Hydrocarbons 95  340 

0 – 0.83 A824-SB-06 Total Xylenes 0.002 J 5900 
0 – 0.83 A824-SB-06 Ethylbenzene 0.006  1100 
0 – 0.83 A824-SB-06 Total Petroleum Hydrocarbons 25 J 340 

Notes: 

(a) Qualifier (Qual.)Codes: 
J – The result is an estimated quantity. 

(b)  Soil Cleanup Target Level (SCTL), Residential Criteria for direct exposure as listed in Chapter 62-777, F.A.C., Table II. 
bls – below land surface 
mg/kg – milligram per kilogram 
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TABLE 4-3 
 

GROUNDWATER ANALYTICAL RESULTS, FEBRUARY 2004 
SITE A-824 

SITE ASSESSMENT REPORT 
NAVAL AIR STATION 
KEY WEST, FLORIDA 

 
 

LOCATION PARAMETER 
RESULT 

(µg/L) QUAL(a)
GCTL(b) 
(µg/L) 

VOLATILE ORGANIC COMPOUNDS   
A824-MW-02 Benzene 0.1  J 1 
A824-MW-02 Toluene 0.2  J 40 
RR-MW-06 1,2-Dibromoethane (EDB) 0.036  0.02 

Notes: 

(a) Qualifier (Qual.)Codes: 
J – The result is an estimated quantity 

(b) Groundwater Cleanup Target Level (GCTL), as listed in Chapter 62-777, F.A.C., Table I. 
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TABLE 4-4 
 

GROUNDWATER ANALYTICAL RESULTS, MAY 2004 
SITE A-824 

SITE ASSESSMENT REPORT 
NAVAL AIR STATION 
KEY WEST, FLORIDA 

 
 

LOCATION PARAMETER 
RESULT 

(µg/L) QUAL(a)
GCTL(b) 
(µg/L) 

VOLATILE ORGANIC COMPOUNDS   
A824-MW-02 Benzene 0.2  J 1 
A824-MW-02 Toluene 0.5  J 40 

Notes: 
(a)   Qualifier (Qual.) Codes: 

J – The result is an estimated quantity 
(b) Groundwater Cleanup Target Level (GCTL), as listed in Chapter 62-777, F.A.C., Table I. 
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TABLE 4-5 

 
GROUNDWATER ANALYTICAL RESULTS, AUGUST 2004 

SITE A-824 
SITE ASSESSMENT REPORT 

NAVAL AIR STATION 
KEY WEST, FLORIDA 

 
 

LOCATION PARAMETER 
RESULT 

(µg/L) QUAL(a)
GCTL(b) 
(µg/L) 

VOLATILE ORGANIC COMPOUNDS   
A824-MW-01 Total Xylenes 0.9  J 20 

Notes: 
(a)   Qualifier (Qual.) Codes 

J – The result is an estimated quantity 
(b) Groundwater Cleanup Target Level (GCTL), as listed in Chapter 62-777, F.A.C., Table I. 
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TABLE 4-6 
 

NATURAL ATTENUATION PARAMETERS SUMMARY 
SITE A-824 

SITE ASSESSMENT REPORT 
NAVAL AIR STATION 
KEY WEST, FLORIDA 

 
Measurements Parameters 
Monitoring Well Date Methane (µg/L) Nitrate (mg/L) Sulfate (mg/L) 

2/9/2004 0.12 0.59 88 
5/21/2004 0.21 ND 37J* A824-MW-01 
8/19/2004 160 0.54 290 
2/9/2004 0.011 0.078 450 

A824-MW-02 
5/21/2004 0.03 ND 390J 
2/9/2004 ND 0.018J 100 A824-MW-03 

5/21/2004 ND ND 110J 
2/9/2004 0.052 0.032J 200 

5/21/2004 0.17 0.014J 230J RR-MW-06 
8/19/2004 130 ND 82 

Notes: 
The qualifier J indicates that the result is estimated. 
ND = Not Detected       
 *Duplicates were collected and the results were averaged for the reported result. 
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CHECKED BY

DRAWN BY

�

Site Boundary

Soil Boring Location

Contaminant of Concern

Total Recoverable Petroleum Hydrocarbon

Soil Cleanup Target Level

A-824 Petroleum Site

BUILDING
A-824

POND

A824-SB-04

A824-SB-03

A824-SB-02

A824-SB-06

A824-SB-01

A824-SB-05

COC
Ethylbenzene 
Total Xylenes 
TRPH 

Result
0.006
0.002

25

SCTL
1,100
5,900

340

COC
Total Xylenes 
TRPH 

Result
0.002

95

SCTL
5,900

340

COC
TRPH 

Result
97

SCTL
340

COC
TRPH 

Result
210

SCTL
340

Note: All results in mg/kg.
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GB 08/09/2004

08/09/2004EHM

REV.

DATEAPPROVED BY

CONTRACT NUMBER

APPROVED BY DATE

FIGURE NO.

COST/SCHEDULE-AREA

SCALE

DATE

DATE

CHECKED BY

DRAWN BY

��

Site Boundary

Monitoring Well

Contaminant of Concern

Groundwater Cleanup Target Level

LEGEND

A824-MW-03

A824-MW-02

A824-MW-01

RR-MW-06

A-824 Petroleum Site

BUILDING
A-824

COC
1,2-Dibromoethane

Result
0.036

GCTL
0.02

Date
02/2004

Note: Results in   g/L.µ

POND

K:\A824 SAR.APR   LAYOUT: FIGURE 4-3 SAR REV. 0    BY: EHM   11/22/2004

COC

GCTL
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5.0 SITE INVESTIGATION SUMMARY 

The significant findings from each phase of site assessment activities are discussed below. 

5.1 SOURCE OF HYDROCARBONS 

The RFI conducted in 1994 by IT suggested that a possible roadside diesel spill had occurred at the site.  

Fuel contamination was identified to the east of the building, although an actual release of petroleum 

hydrocarbons was not reported.  In 1998, a Supplemental RFI/RI performed by B&RE identified petroleum 

contamination between the access roads to the east of Building A-824.  The contamination was determined 

not to be associated with SWMU 7 and further investigation was recommended under the NAS Key West 

UST program. 

5.2 SITE CONDITIONS 

The site is underlain by oolitic limestone fill material to approximately 12 feet bls.  Lithologies suggesting the 

presence of confining layers were not observed at the site.  Groundwater elevations in the surficial aquifer 

ranged from 1.28 feet to 1.72 feet during February 2004 and from 0.73 feet to 0.94 feet during May 2004.  

Groundwater elevations were calculated from the SWL and TOC elevation survey data.  These data points 

were used to calculate the groundwater flow direction and hydraulic gradient at the time of each gauging 

event.  Groundwater flow at the site during the February 2004 event was to the north and to the northeast 

during the May 2004 event.  The average hydraulic gradient calculated for the site was 0.0015 feet per foot.  

The average hydraulic conductivity values for the site was determined to be 0.72 feet per day from data 

obtained by slug tests conducted during a site assessment conducted on Boca Chica Key.  The 

groundwater flow velocity was calculated from gradient and hydraulic conductivity values, and is estimated 

at 0.0035 feet per day.  A tidal study at the site revealed the presence of a fluctuation in water levels of 

0.013 and 0.026 feet during a 24-hour period.  No known active potable water supply or irrigation wells 

occur on Boca Chica Key.  

5.3 SOIL ASSESSMENT 

Headspace vapor analysis of vadose zone soil samples collected during the investigation did not indicate 

“excessively contaminated soil” for KAG constituents, as defined in Chapter 62-770.200(12), F.A.C.  TRPH 

and some VOCs were detected in the soil samples collected for laboratory analysis; however, the 

concentrations were below their respective SCTLs.  Concentrations of all other CoCs were below standard 

laboratory detection limits. 
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5.4 GROUNDWATER ASSESSMENT 

A slight exceedance of EDB above its GCTL of 0.02 µg/L was detected in RR-MW-06 at a concentration of 

0.036 µg/L during the February 2004 event.  However, EDB was not detected in RR-MW-06 or any of the 

other wells sampled during the May 2004 event.  The well was sampled again in August 2004, and EDB or 

other KAG constituents were not detected during the event.  Monitoring well A824-MW-01, located 

downgradient of RR-MW-06 was also sampled in August 2004.  KAG constitutents were not detected in the 

well.  Benzene and toluene were detected in monitoring well A824-MW-02 during the February and May 

sampling events; however, no GCTL exceedances were found.  All other constituents analyzed within the 

KAG were not detected in any of the on-site wells.  
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6.0 CONCLUSIONS AND RECOMMENDATION 

The conclusions, based on the data collected during the site assessment performed by TtNUS at Site 

A-824, are summarized as follows: 

• The site is underlain by a surficial aquifer comprised of oolitic limestone.  No confining layers were 

encountered within the upper 12 feet of the surficial aquifer. 

• Headspace vapor analysis was conducted on soils from the vadose zone nearest to the surface.  No 

vadose zone samples produced PID readings indicating the presence of “excessively contaminated 

soil”. 

• The surficial aquifer is non-potable and tidally influenced in the site vicinity.  

• The direction of groundwater flow was north during one event and to the northeast during another, 

suggesting a tidal influence.  The surficial aquifer flows at a calculated velocity of 0.0035 feet per day. 

• No free product was observed at the site during assessment activities. 

• Petroleum contaminants were detected in soil samples collected, but were below residential SCTLs.  

• An exceedance of EDB above GCTLs were detected in one well during the February 2004 event.  

EDB was not detected in any of the samples during the two subsequent events. 

Based on the hydrogeological and chemical data presented in this SAR, and supported by the criteria sited 

in Chapter 62-770, F.A.C., it is recommended that a No Further Action status be granted for the site. 
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DESCRIPTION NORTH EAST
GROUND TOC

A824-MW-01 93,303.05              424,338.85            3.18                       2.95                       
A824-MW-02 93,185.44              424,421.89            3.10                       2.72                       
A824-MW-03 93,394.99              424,467.85            3.17                       2.83                       
RR-MW-06 93,398.39              424,147.18            3.63                       3.29                       

MONITORING WELL SURVEY DATA
NAVAL AIR STATION KEY WEST

ELEVATION

BOCA CHICA KEY BLDG. 824 SITE
prepared for Tetra Tech, NUS, Inc.

prepared by Donaldson, Garrett & Associates, Inc. d/b/a/ Island Surveying & Mapping Co.
May 25, 2004
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APPENDIX D 
 

TIDAL STUDY DATA 
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In-Situ Inc. MiniTroll Pro

Report generated: 5/26/2004 18:11:55
Report from file: C:\Win-Situ\Data\SN11960 2004-05-23 164845 Test #6.bin
DataMgr Version 3.71

Serial number: 11960
Firmware Version 3.07
Unit name: 

Test name: Test #6

Test defined on: 5/23/2004 16:48:29
Test started on: 5/23/2004 16:48:45
Test stopped on: 5/25/2004 17:18:44
Test extracted on:   N/A

Data gathered using Linear testing
   Time between data points:      15.0000Minutes.
   Number of data samples: 195

TOTAL DATA SAMPLES 195

Channel number [1]
  Measurement type: Temperature
  Channel name:

Channel number [2]
  Measurement type: Pressure
  Channel name:
  Sensor Range:   5 PSI.
  Specific gravity: 1

Chan[1] Chan[2]
  Date   Time   ET (min) Celsius Meters H2O
-------- -------- ------------ ------------------------------

5/23/2004 16:48:45 0 25.87 2.372
5/23/2004 17:03:45 15 25.86 2.372
5/23/2004 17:18:45 30 25.85 2.372
5/23/2004 17:33:45 45 25.85 2.373
5/23/2004 17:48:45 60 25.85 2.374
5/23/2004 18:03:45 75 25.85 2.374
5/23/2004 18:18:45 90 25.85 2.374
5/23/2004 18:33:45 105 25.85 2.376
5/23/2004 18:48:45 120 25.85 2.378
5/23/2004 19:03:45 135 25.85 2.38
5/23/2004 19:18:45 150 25.85 2.382
5/23/2004 19:33:45 165 25.85 2.383
5/23/2004 19:48:45 180 25.85 2.385
5/23/2004 20:03:45 195 25.83 2.387
5/23/2004 20:18:45 210 25.85 2.388



5/23/2004 20:33:45 225 25.85 2.39
5/23/2004 20:48:45 240 25.85 2.391
5/23/2004 21:03:45 255 25.85 2.392
5/23/2004 21:18:45 270 25.85 2.393
5/23/2004 21:33:45 285 25.85 2.394
5/23/2004 21:48:45 300 25.85 2.395
5/23/2004 22:03:45 315 25.83 2.395
5/23/2004 22:18:45 330 25.85 2.396
5/23/2004 22:33:45 345 25.85 2.396
5/23/2004 22:48:45 360 25.85 2.396
5/23/2004 23:03:45 375 25.85 2.396
5/23/2004 23:18:45 390 25.85 2.396
5/23/2004 23:33:45 405 25.85 2.396
5/23/2004 23:48:45 420 25.85 2.396
5/24/2004 0:03:45 435 25.85 2.395
5/24/2004 0:18:45 450 25.85 2.395
5/24/2004 0:33:45 465 25.85 2.394
5/24/2004 0:48:45 480 25.85 2.393
5/24/2004 1:03:45 495 25.85 2.392
5/24/2004 1:18:45 510 25.85 2.391
5/24/2004 1:33:45 525 25.85 2.39
5/24/2004 1:48:45 540 25.85 2.389
5/24/2004 2:03:45 555 25.85 2.387
5/24/2004 2:18:45 570 25.85 2.386
5/24/2004 2:33:45 585 25.85 2.385
5/24/2004 2:48:45 600 25.85 2.384
5/24/2004 3:03:45 615 25.85 2.382
5/24/2004 3:18:45 630 25.85 2.381
5/24/2004 3:33:45 645 25.85 2.38
5/24/2004 3:48:45 660 25.85 2.378
5/24/2004 4:03:45 675 25.85 2.377
5/24/2004 4:18:45 690 25.85 2.376
5/24/2004 4:33:45 705 25.85 2.375
5/24/2004 4:48:45 720 25.85 2.374
5/24/2004 5:03:45 735 25.85 2.374
5/24/2004 5:18:45 750 25.85 2.373
5/24/2004 5:33:45 765 25.85 2.372
5/24/2004 5:48:45 780 25.85 2.372
5/24/2004 6:03:45 795 25.85 2.372
5/24/2004 6:18:45 810 25.85 2.371
5/24/2004 6:33:45 825 25.85 2.371
5/24/2004 6:48:45 840 25.85 2.37
5/24/2004 7:03:45 855 25.85 2.37
5/24/2004 7:18:45 870 25.85 2.37
5/24/2004 7:33:45 885 25.85 2.37
5/24/2004 7:48:45 900 25.85 2.369
5/24/2004 8:03:45 915 25.85 2.369
5/24/2004 8:18:45 930 25.85 2.369
5/24/2004 8:33:45 945 25.85 2.369
5/24/2004 8:48:45 960 25.85 2.369
5/24/2004 9:03:45 975 25.85 2.369
5/24/2004 9:18:45 990 25.85 2.369
5/24/2004 9:33:45 1005 25.85 2.369



5/24/2004 9:48:45 1020 25.85 2.369
5/24/2004 10:03:45 1035 25.85 2.37
5/24/2004 10:18:45 1050 25.85 2.37
5/24/2004 10:33:45 1065 25.85 2.37
5/24/2004 10:48:45 1080 25.85 2.37
5/24/2004 11:03:45 1095 25.85 2.371
5/24/2004 11:18:45 1110 25.85 2.371
5/24/2004 11:33:45 1125 25.85 2.372
5/24/2004 11:48:45 1140 25.86 2.372
5/24/2004 12:03:45 1155 25.85 2.373
5/24/2004 12:18:45 1170 25.85 2.373
5/24/2004 12:33:45 1185 25.85 2.374
5/24/2004 12:48:45 1200 25.85 2.375
5/24/2004 13:03:45 1215 25.85 2.375
5/24/2004 13:18:45 1230 25.85 2.376
5/24/2004 13:33:45 1245 25.85 2.376
5/24/2004 13:48:45 1260 25.85 2.377
5/24/2004 14:03:45 1275 25.86 2.378
5/24/2004 14:18:45 1290 25.85 2.378
5/24/2004 14:33:45 1305 25.85 2.379
5/24/2004 14:48:45 1320 25.85 2.379
5/24/2004 15:03:45 1335 25.85 2.379
5/24/2004 15:18:45 1350 25.85 2.379
5/24/2004 15:33:45 1365 25.86 2.379
5/24/2004 15:48:45 1380 25.86 2.379
5/24/2004 16:03:45 1395 25.86 2.379
5/24/2004 16:18:45 1410 25.86 2.379
5/24/2004 16:33:45 1425 25.86 2.379
5/24/2004 16:48:45 1440 25.86 2.379
5/24/2004 17:03:45 1455 25.86 2.378
5/24/2004 17:18:45 1470 25.85 2.378
5/24/2004 17:33:45 1485 25.86 2.378
5/24/2004 17:48:45 1500 25.86 2.378
5/24/2004 18:03:45 1515 25.85 2.378
5/24/2004 18:18:45 1530 25.85 2.379
5/24/2004 18:33:45 1545 25.85 2.379
5/24/2004 18:48:45 1560 25.86 2.379
5/24/2004 19:03:45 1575 25.85 2.38
5/24/2004 19:18:45 1590 25.85 2.38
5/24/2004 19:33:45 1605 25.85 2.381
5/24/2004 19:48:45 1620 25.86 2.381
5/24/2004 20:03:45 1635 25.85 2.382
5/24/2004 20:18:45 1650 25.86 2.383
5/24/2004 20:33:45 1665 25.86 2.383
5/24/2004 20:48:45 1680 25.85 2.384
5/24/2004 21:03:45 1695 25.86 2.385
5/24/2004 21:18:45 1710 25.86 2.386
5/24/2004 21:33:45 1725 25.86 2.387
5/24/2004 21:48:45 1740 25.86 2.388
5/24/2004 22:03:45 1755 25.86 2.388
5/24/2004 22:18:45 1770 25.86 2.389
5/24/2004 22:33:45 1785 25.86 2.389
5/24/2004 22:48:45 1800 25.86 2.39



5/24/2004 23:03:45 1815 25.86 2.39
5/24/2004 23:18:45 1830 25.86 2.391
5/24/2004 23:33:45 1845 25.86 2.391
5/24/2004 23:48:45 1860 25.86 2.391
5/25/2004 0:03:45 1875 25.86 2.391
5/25/2004 0:18:45 1890 25.86 2.391
5/25/2004 0:33:45 1905 25.86 2.392
5/25/2004 0:48:45 1920 25.86 2.391
5/25/2004 1:03:45 1935 25.86 2.391
5/25/2004 1:18:45 1950 25.86 2.391
5/25/2004 1:33:45 1965 25.86 2.39
5/25/2004 1:48:45 1980 25.86 2.39
5/25/2004 2:03:45 1995 25.86 2.389
5/25/2004 2:18:45 2010 25.86 2.388
5/25/2004 2:33:45 2025 25.86 2.387
5/25/2004 2:48:45 2040 25.86 2.386
5/25/2004 3:03:45 2055 25.86 2.385
5/25/2004 3:18:45 2070 25.86 2.384
5/25/2004 3:33:45 2085 25.86 2.383
5/25/2004 3:48:45 2100 25.86 2.382
5/25/2004 4:03:45 2115 25.86 2.38
5/25/2004 4:18:45 2130 25.86 2.379
5/25/2004 4:33:45 2145 25.86 2.378
5/25/2004 4:48:45 2160 25.86 2.376
5/25/2004 5:03:45 2175 25.86 2.375
5/25/2004 5:18:45 2190 25.86 2.374
5/25/2004 5:33:45 2205 25.86 2.374
5/25/2004 5:48:45 2220 25.86 2.373
5/25/2004 6:03:45 2235 25.85 2.373
5/25/2004 6:18:45 2250 25.86 2.372
5/25/2004 6:33:45 2265 25.86 2.372
5/25/2004 6:48:45 2280 25.86 2.371
5/25/2004 7:03:45 2295 25.86 2.371
5/25/2004 7:18:45 2310 25.86 2.371
5/25/2004 7:33:45 2325 25.86 2.371
5/25/2004 7:48:45 2340 25.86 2.37
5/25/2004 8:03:45 2355 25.86 2.37
5/25/2004 8:18:45 2370 25.86 2.37
5/25/2004 8:33:45 2385 25.86 2.37
5/25/2004 8:48:45 2400 25.86 2.37
5/25/2004 9:03:45 2415 25.86 2.37
5/25/2004 9:18:45 2430 25.86 2.37
5/25/2004 9:33:45 2445 25.86 2.37
5/25/2004 9:48:45 2460 25.86 2.37
5/25/2004 10:03:45 2475 25.86 2.37
5/25/2004 10:18:45 2490 25.86 2.37
5/25/2004 10:33:45 2505 25.86 2.37
5/25/2004 10:48:45 2520 25.86 2.37
5/25/2004 11:03:45 2535 25.86 2.37
5/25/2004 11:18:45 2550 25.86 2.371
5/25/2004 11:33:45 2565 25.86 2.371
5/25/2004 11:48:45 2580 25.86 2.372
5/25/2004 12:03:45 2595 25.87 2.372



5/25/2004 12:18:45 2610 25.86 2.373
5/25/2004 12:33:45 2625 25.86 2.373
5/25/2004 12:48:45 2640 25.86 2.374
5/25/2004 13:03:45 2655 25.86 2.374
5/25/2004 13:18:45 2670 25.86 2.375
5/25/2004 13:33:45 2685 25.86 2.376
5/25/2004 13:48:45 2700 25.86 2.376
5/25/2004 14:03:45 2715 25.86 2.377
5/25/2004 14:18:45 2730 25.86 2.377
5/25/2004 14:33:45 2745 25.86 2.378
5/25/2004 14:48:45 2760 25.86 2.379
5/25/2004 15:03:45 2775 25.87 2.379
5/25/2004 15:18:45 2790 25.86 2.38
5/25/2004 15:33:45 2805 25.87 2.38
5/25/2004 15:48:45 2820 25.87 2.38
5/25/2004 16:03:45 2835 25.87 2.38
5/25/2004 16:18:45 2850 25.87 2.38
5/25/2004 16:33:45 2865 25.87 2.38
5/25/2004 16:48:45 2880 25.86 2.38
5/25/2004 17:03:45 2895 25.86 2.38
5/25/2004 17:18:45 2910 25.86 2.38
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In-Situ Inc. MiniTroll Pro

Report generated: 5/24/2004 18:13:58
Report from file: C:\Win-Situ\Data\SN12142 1999-01-10 203759 Test #7.bin
DataMgr Version 3.71

Serial number: 12142
Firmware Version 3.07
Unit name: 

Test name: Test #7

Test defined on: 5/24/2004 20:37:49
Test started on: 5/23/2004 16:48:45
Test stopped on: 5/24/2004 17:18:45
Test extracted on:   N/A

Data gathered using Linear testing
   Time between data points:      15.0000Minutes.
   Number of data samples: 195

TOTAL DATA SAMPLES 195

Channel number [1]
  Measurement type: Temperature
  Channel name:

Channel number [2]
  Measurement type: Pressure
  Channel name:
  Sensor Range:   5 PSI.
  Specific gravity: 1

Chan[1] Chan[2]
  Date   Time   ET (min) Celsius Meters H2O
-------- -------- ------------ ------------------------------

5/23/2004 16:48:45 0 27.17 1.976
5/23/2004 17:03:45 15 27.15 1.979
5/23/2004 17:18:45 30 27.15 1.98
5/23/2004 17:33:45 45 27.15 1.982
5/23/2004 17:48:45 60 27.14 1.984
5/23/2004 18:03:45 75 27.14 1.986
5/23/2004 18:18:45 90 27.12 1.989
5/23/2004 18:33:45 105 27.12 1.991
5/23/2004 18:48:45 120 27.12 1.994
5/23/2004 19:03:45 135 27.12 1.996
5/23/2004 19:18:45 150 27.12 1.999
5/23/2004 19:33:45 165 27.12 2.001
5/23/2004 19:48:45 180 27.12 2.004
5/23/2004 20:03:45 195 27.12 2.006
5/23/2004 20:18:45 210 27.12 2.008



5/23/2004 20:33:45 225 27.12 2.011
5/23/2004 20:48:45 240 27.12 2.013
5/23/2004 21:03:45 255 27.12 2.015
5/23/2004 21:18:45 270 27.12 2.016
5/23/2004 21:33:45 285 27.12 2.018
5/23/2004 21:48:45 300 27.12 2.019
5/23/2004 22:03:45 315 27.12 2.021
5/23/2004 22:18:45 330 27.12 2.021
5/23/2004 22:33:45 345 27.12 2.022
5/23/2004 22:48:45 360 27.12 2.023
5/23/2004 23:03:45 375 27.12 2.023
5/23/2004 23:18:45 390 27.12 2.023
5/23/2004 23:33:45 405 27.12 2.023
5/23/2004 23:48:45 420 27.12 2.022
5/23/2004 0:03:45 435 27.12 2.021
5/23/2004 0:18:45 450 27.12 2.02
5/23/2004 0:33:45 465 27.12 2.018
5/23/2004 0:48:45 480 27.12 2.016
5/23/2004 1:03:45 495 27.12 2.013
5/23/2004 1:18:45 510 27.14 2.011
5/23/2004 1:33:45 525 27.12 2.008
5/23/2004 1:48:45 540 27.14 2.005
5/23/2004 2:03:45 555 27.12 2.002
5/23/2004 2:18:45 570 27.14 1.999
5/23/2004 2:33:45 585 27.14 1.995
5/23/2004 2:48:45 600 27.14 1.992
5/23/2004 3:03:45 615 27.14 1.989
5/23/2004 3:18:45 630 27.14 1.985
5/23/2004 3:33:45 645 27.14 1.982
5/23/2004 3:48:45 660 27.14 1.979
5/23/2004 4:03:45 675 27.14 1.976
5/23/2004 4:18:45 690 27.14 1.973
5/23/2004 4:33:45 705 27.14 1.97
5/23/2004 4:48:45 720 27.14 1.967
5/23/2004 5:03:45 735 27.14 1.965
5/23/2004 5:18:45 750 27.14 1.962
5/23/2004 5:33:45 765 27.15 1.96
5/23/2004 5:48:45 780 27.15 1.959
5/23/2004 6:03:45 795 27.15 1.957
5/23/2004 6:18:45 810 27.14 1.955
5/23/2004 6:33:45 825 27.14 1.954
5/23/2004 6:48:45 840 27.14 1.953
5/23/2004 7:03:45 855 27.14 1.953
5/23/2004 7:18:45 870 27.14 1.952
5/23/2004 7:33:45 885 27.15 1.952
5/23/2004 7:48:45 900 27.15 1.951
5/23/2004 8:03:45 915 27.15 1.951
5/23/2004 8:18:45 930 27.15 1.951
5/23/2004 8:33:45 945 27.15 1.95
5/23/2004 8:48:45 960 27.14 1.95
5/23/2004 9:03:45 975 27.14 1.951
5/23/2004 9:18:45 990 27.14 1.951
5/23/2004 9:33:45 1005 27.15 1.951



5/23/2004 9:48:45 1020 27.14 1.952
5/23/2004 10:03:45 1035 27.14 1.952
5/23/2004 10:18:45 1050 27.15 1.953
5/23/2004 10:33:45 1065 27.15 1.954
5/23/2004 10:48:45 1080 27.14 1.955
5/23/2004 11:03:45 1095 27.14 1.957
5/23/2004 11:18:45 1110 27.14 1.958
5/23/2004 11:33:45 1125 27.15 1.96
5/23/2004 11:48:45 1140 27.14 1.961
5/23/2004 12:03:45 1155 27.15 1.962
5/23/2004 12:18:45 1170 27.14 1.964
5/23/2004 12:33:45 1185 27.14 1.965
5/23/2004 12:48:45 1200 27.14 1.967
5/23/2004 13:03:45 1215 27.15 1.968
5/23/2004 13:18:45 1230 27.15 1.969
5/23/2004 13:33:45 1245 27.15 1.97
5/23/2004 13:48:45 1260 27.14 1.972
5/23/2004 14:03:45 1275 27.14 1.973
5/23/2004 14:18:45 1290 27.15 1.974
5/23/2004 14:33:45 1305 27.15 1.975
5/23/2004 14:48:45 1320 27.15 1.975
5/23/2004 15:03:45 1335 27.14 1.976
5/23/2004 15:18:45 1350 27.15 1.977
5/23/2004 15:33:45 1365 27.15 1.977
5/23/2004 15:48:45 1380 27.15 1.978
5/23/2004 16:03:45 1395 27.15 1.978
5/23/2004 16:18:45 1410 27.15 1.979
5/23/2004 16:33:45 1425 27.15 1.979
5/23/2004 16:48:45 1440 27.15 1.98
5/23/2004 17:03:45 1455 27.15 1.981
5/23/2004 17:18:45 1470 27.15 1.981
5/23/2004 17:33:45 1485 27.15 1.982
5/23/2004 17:48:45 1500 27.15 1.983
5/23/2004 18:03:45 1515 27.15 1.984
5/23/2004 18:18:45 1530 27.15 1.985
5/23/2004 18:33:45 1545 27.15 1.987
5/23/2004 18:48:45 1560 27.15 1.988
5/23/2004 19:03:45 1575 27.15 1.989
5/23/2004 19:18:45 1590 27.14 1.991
5/23/2004 19:33:45 1605 27.14 1.992
5/23/2004 19:48:45 1620 27.15 1.994
5/23/2004 20:03:45 1635 27.15 1.995
5/24/2004 20:18:45 1650 27.15 1.997
5/24/2004 20:33:45 1665 27.15 1.998
5/24/2004 20:48:45 1680 27.15 2
5/24/2004 21:03:45 1695 27.15 2.002
5/24/2004 21:18:45 1710 27.15 2.003
5/24/2004 21:33:45 1725 27.15 2.005
5/24/2004 21:48:45 1740 27.15 2.006
5/24/2004 22:03:45 1755 27.15 2.007
5/24/2004 22:18:45 1770 27.15 2.008
5/24/2004 22:33:45 1785 27.15 2.009
5/24/2004 22:48:45 1800 27.15 2.01



5/24/2004 23:03:45 1815 27.15 2.011
5/24/2004 23:18:45 1830 27.15 2.011
5/24/2004 23:33:45 1845 27.15 2.011
5/24/2004 23:48:45 1860 27.15 2.011
5/24/2004 0:03:45 1875 27.15 2.011
5/24/2004 0:18:45 1890 27.15 2.011
5/24/2004 0:33:45 1905 27.15 2.011
5/24/2004 0:48:45 1920 27.15 2.01
5/24/2004 1:03:45 1935 27.15 2.009
5/24/2004 1:18:45 1950 27.15 2.007
5/24/2004 1:33:45 1965 27.15 2.005
5/24/2004 1:48:45 1980 27.15 2.003
5/24/2004 2:03:45 1995 27.15 2.001
5/24/2004 2:18:45 2010 27.15 1.999
5/24/2004 2:33:45 2025 27.15 1.996
5/24/2004 2:48:45 2040 27.15 1.993
5/24/2004 3:03:45 2055 27.15 1.99
5/24/2004 3:18:45 2070 27.15 1.987
5/24/2004 3:33:45 2085 27.15 1.985
5/24/2004 3:48:45 2100 27.15 1.981
5/24/2004 4:03:45 2115 27.15 1.978
5/24/2004 4:18:45 2130 27.15 1.975
5/24/2004 4:33:45 2145 27.15 1.972
5/24/2004 4:48:45 2160 27.16 1.969
5/24/2004 5:03:45 2175 27.16 1.966
5/24/2004 5:18:45 2190 27.16 1.964
5/24/2004 5:33:45 2205 27.16 1.961
5/24/2004 5:48:45 2220 27.16 1.959
5/24/2004 6:03:45 2235 27.16 1.956
5/24/2004 6:18:45 2250 27.16 1.955
5/24/2004 6:33:45 2265 27.16 1.953
5/24/2004 6:48:45 2280 27.16 1.951
5/24/2004 7:03:45 2295 27.16 1.95
5/24/2004 7:18:45 2310 27.16 1.948
5/24/2004 7:33:45 2325 27.16 1.948
5/24/2004 7:48:45 2340 27.16 1.947
5/24/2004 8:03:45 2355 27.16 1.946
5/24/2004 8:18:45 2370 27.16 1.946
5/24/2004 8:33:45 2385 27.16 1.946
5/24/2004 8:48:45 2400 27.16 1.946
5/24/2004 9:03:45 2415 27.16 1.945
5/24/2004 9:18:45 2430 27.16 1.945
5/24/2004 9:33:45 2445 27.16 1.945
5/24/2004 9:48:45 2460 27.16 1.945
5/24/2004 10:03:45 2475 27.16 1.946
5/24/2004 10:18:45 2490 27.16 1.946
5/24/2004 10:33:45 2505 27.16 1.947
5/24/2004 10:48:45 2520 27.16 1.948
5/24/2004 11:03:45 2535 27.16 1.949
5/24/2004 11:18:45 2550 27.16 1.95
5/24/2004 11:33:45 2565 27.16 1.952
5/24/2004 11:48:45 2580 27.16 1.953
5/24/2004 12:03:45 2595 27.16 1.955



5/24/2004 12:18:45 2610 27.16 1.956
5/24/2004 12:33:45 2625 27.16 1.958
5/24/2004 12:48:45 2640 27.16 1.959
5/24/2004 13:03:45 2655 27.16 1.961
5/24/2004 13:18:45 2670 27.16 1.962
5/24/2004 13:33:45 2685 27.16 1.964
5/24/2004 13:48:45 2700 27.16 1.965
5/24/2004 14:03:45 2715 27.16 1.966
5/24/2004 14:18:45 2730 27.16 1.968
5/24/2004 14:33:45 2745 27.16 1.969
5/24/2004 14:48:45 2760 27.16 1.97
5/24/2004 15:03:45 2775 27.16 1.971
5/24/2004 15:18:45 2790 27.16 1.972
5/24/2004 15:33:45 2805 27.16 1.973
5/24/2004 15:48:45 2820 27.16 1.973
5/24/2004 16:03:45 2835 27.16 1.974
5/24/2004 16:18:45 2850 27.16 1.974
5/24/2004 16:33:45 2865 27.16 1.975
5/24/2004 16:48:45 2880 27.16 1.975
5/24/2004 17:03:45 2895 27.16 1.975
5/24/2004 17:18:45 2910 27.16 1.976
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In-Situ Inc. MiniTroll Pro

Report generated: 5/24/2004 18:09:22
Report from file: C:\Win-Situ\Data\SN12270 1999-01-07 231446 Test #8.bin
DataMgr Version 3.71

Serial number: 12270
Firmware Version 3.07
Unit name: 

Test name: Test #8

Test defined on: 5/23/2004 16:48:45
Test started on: 5/23/2004 16:48:45
Test stopped on: 5/24/2004 17:18:45
Test extracted on:   N/A

Data gathered using Linear testing
   Time between data points:      15.0000Minutes.
   Number of data samples: 194

TOTAL DATA SAMPLES 194

Channel number [1]
  Measurement type: Temperature
  Channel name:

Channel number [2]
  Measurement type: Pressure
  Channel name:
  Sensor Range:   5 PSI.
  Specific gravity: 1

Chan[1] Chan[2]
  Date   Time   ET (min) Celsius Meters H2O
-------- -------- ------------ ------------------------------

5/23/2004 16:48:45 0 26.46 2.299
5/23/2004 17:03:45 15 26.43 2.299
5/23/2004 17:18:45 30 26.41 2.299
5/23/2004 17:33:45 45 26.41 2.299
5/23/2004 17:48:45 60 26.4 2.299
5/23/2004 18:03:45 75 26.4 2.3
5/23/2004 18:18:45 90 26.4 2.3
5/23/2004 18:33:45 105 26.4 2.3
5/23/2004 18:48:45 120 26.39 2.301
5/23/2004 19:03:45 135 26.4 2.302
5/23/2004 19:18:45 150 26.39 2.303
5/23/2004 19:33:45 165 26.39 2.305
5/23/2004 19:48:45 180 26.39 2.306
5/23/2004 20:03:45 195 26.39 2.308
5/23/2004 20:18:45 210 26.39 2.31



5/23/2004 20:33:45 225 26.39 2.311
5/23/2004 20:48:45 240 26.39 2.312
5/23/2004 21:03:45 255 26.39 2.313
5/23/2004 21:18:45 270 26.39 2.313
5/23/2004 21:33:45 285 26.39 2.314
5/23/2004 21:48:45 300 26.39 2.315
5/23/2004 22:03:45 315 26.39 2.315
5/23/2004 22:18:45 330 26.39 2.316
5/23/2004 22:33:45 345 26.39 2.316
5/23/2004 22:48:45 360 26.39 2.316
5/23/2004 23:03:45 375 26.39 2.317
5/23/2004 23:18:45 390 26.39 2.317
5/23/2004 23:33:45 405 26.39 2.317
5/23/2004 23:48:45 420 26.39 2.316
5/23/2004 0:03:45 435 26.39 2.316
5/23/2004 0:18:45 450 26.4 2.315
5/23/2004 0:33:45 465 26.39 2.314
5/23/2004 0:48:45 480 26.39 2.313
5/23/2004 1:03:45 495 26.39 2.312
5/23/2004 1:18:45 510 26.39 2.311
5/23/2004 1:33:45 525 26.39 2.31
5/23/2004 1:48:45 540 26.4 2.309
5/23/2004 2:03:45 555 26.39 2.308
5/23/2004 2:18:45 570 26.4 2.306
5/23/2004 2:33:45 585 26.39 2.305
5/23/2004 2:48:45 600 26.39 2.303
5/23/2004 3:03:45 615 26.4 2.302
5/23/2004 3:18:45 630 26.39 2.3
5/23/2004 3:33:45 645 26.4 2.298
5/23/2004 3:48:45 660 26.39 2.297
5/23/2004 4:03:45 675 26.4 2.295
5/23/2004 4:18:45 690 26.4 2.293
5/23/2004 4:33:45 705 26.4 2.292
5/23/2004 4:48:45 720 26.4 2.29
5/23/2004 5:03:45 735 26.4 2.289
5/23/2004 5:18:45 750 26.4 2.288
5/23/2004 5:33:45 765 26.39 2.287
5/23/2004 5:48:45 780 26.4 2.286
5/23/2004 6:03:45 795 26.39 2.286
5/23/2004 6:18:45 810 26.4 2.285
5/23/2004 6:33:45 825 26.4 2.284
5/23/2004 6:48:45 840 26.4 2.284
5/23/2004 7:03:45 855 26.4 2.283
5/23/2004 7:18:45 870 26.4 2.283
5/23/2004 7:33:45 885 26.4 2.283
5/23/2004 7:48:45 900 26.4 2.282
5/23/2004 8:03:45 915 26.4 2.282
5/23/2004 8:18:45 930 26.4 2.282
5/23/2004 8:33:45 945 26.4 2.282
5/23/2004 8:48:45 960 26.4 2.282
5/23/2004 9:03:45 975 26.4 2.282
5/23/2004 9:18:45 990 26.4 2.282
5/23/2004 9:33:45 1005 26.4 2.282



5/23/2004 9:48:45 1020 26.4 2.282
5/23/2004 10:03:45 1035 26.4 2.283
5/23/2004 10:18:45 1050 26.4 2.283
5/23/2004 10:33:45 1065 26.4 2.284
5/23/2004 10:48:45 1080 26.4 2.284
5/23/2004 11:03:45 1095 26.4 2.285
5/23/2004 11:18:45 1110 26.4 2.286
5/23/2004 11:33:45 1125 26.4 2.287
5/23/2004 11:48:45 1140 26.4 2.288
5/23/2004 12:03:45 1155 26.4 2.288
5/23/2004 12:18:45 1170 26.4 2.289
5/23/2004 12:33:45 1185 26.4 2.291
5/23/2004 12:48:45 1200 26.4 2.291
5/23/2004 13:03:45 1215 26.4 2.292
5/23/2004 13:18:45 1230 26.4 2.293
5/23/2004 13:33:45 1245 26.4 2.294
5/23/2004 13:48:45 1260 26.4 2.295
5/23/2004 14:03:45 1275 26.4 2.296
5/23/2004 14:18:45 1290 26.4 2.296
5/23/2004 14:33:45 1305 26.4 2.296
5/23/2004 14:48:45 1320 26.4 2.297
5/23/2004 15:03:45 1335 26.4 2.297
5/23/2004 15:18:45 1350 26.4 2.296
5/23/2004 15:33:45 1365 26.4 2.296
5/23/2004 15:48:45 1380 26.4 2.295
5/23/2004 16:03:45 1395 26.4 2.295
5/23/2004 16:18:45 1410 26.4 2.295
5/23/2004 16:33:45 1425 26.4 2.294
5/23/2004 16:48:45 1440 26.4 2.293
5/23/2004 17:03:45 1455 26.4 2.293
5/23/2004 17:18:45 1470 26.4 2.293
5/23/2004 17:33:45 1485 26.4 2.292
5/23/2004 17:48:45 1500 26.4 2.293
5/23/2004 18:03:45 1515 26.4 2.293
5/23/2004 18:18:45 1530 26.4 2.293
5/23/2004 18:33:45 1545 26.4 2.293
5/23/2004 18:48:45 1560 26.41 2.293
5/23/2004 19:03:45 1575 26.4 2.293
5/23/2004 19:18:45 1590 26.4 2.293
5/23/2004 19:33:45 1605 26.4 2.294
5/23/2004 19:48:45 1620 26.4 2.294
5/23/2004 20:03:45 1635 26.4 2.294
5/24/2004 20:18:45 1650 26.4 2.295
5/24/2004 20:33:45 1665 26.4 2.296
5/24/2004 20:48:45 1680 26.4 2.297
5/24/2004 21:03:45 1695 26.4 2.299
5/24/2004 21:18:45 1710 26.4 2.3
5/24/2004 21:33:45 1725 26.4 2.302
5/24/2004 21:48:45 1740 26.4 2.303
5/24/2004 22:03:45 1755 26.4 2.304
5/24/2004 22:18:45 1770 26.4 2.304
5/24/2004 22:33:45 1785 26.4 2.305
5/24/2004 22:48:45 1800 26.4 2.306



5/24/2004 23:03:45 1815 26.4 2.307
5/24/2004 23:18:45 1830 26.4 2.307
5/24/2004 23:33:45 1845 26.41 2.308
5/24/2004 23:48:45 1860 26.4 2.309
5/24/2004 0:03:45 1875 26.41 2.309
5/24/2004 0:18:45 1890 26.41 2.31
5/24/2004 0:33:45 1905 26.4 2.31
5/24/2004 0:48:45 1920 26.41 2.31
5/24/2004 1:03:45 1935 26.41 2.311
5/24/2004 1:18:45 1950 26.4 2.311
5/24/2004 1:33:45 1965 26.4 2.31
5/24/2004 1:48:45 1980 26.41 2.31
5/24/2004 2:03:45 1995 26.41 2.309
5/24/2004 2:18:45 2010 26.41 2.308
5/24/2004 2:33:45 2025 26.41 2.307
5/24/2004 2:48:45 2040 26.41 2.306
5/24/2004 3:03:45 2055 26.41 2.305
5/24/2004 3:18:45 2070 26.41 2.304
5/24/2004 3:33:45 2085 26.41 2.302
5/24/2004 3:48:45 2100 26.41 2.301
5/24/2004 4:03:45 2115 26.41 2.299
5/24/2004 4:18:45 2130 26.41 2.298
5/24/2004 4:33:45 2145 26.41 2.296
5/24/2004 4:48:45 2160 26.41 2.294
5/24/2004 5:03:45 2175 26.41 2.292
5/24/2004 5:18:45 2190 26.41 2.291
5/24/2004 5:33:45 2205 26.41 2.289
5/24/2004 5:48:45 2220 26.41 2.288
5/24/2004 6:03:45 2235 26.41 2.286
5/24/2004 6:18:45 2250 26.41 2.285
5/24/2004 6:33:45 2265 26.41 2.284
5/24/2004 6:48:45 2280 26.41 2.283
5/24/2004 7:03:45 2295 26.41 2.282
5/24/2004 7:18:45 2310 26.41 2.281
5/24/2004 7:33:45 2325 26.41 2.28
5/24/2004 7:48:45 2340 26.41 2.28
5/24/2004 8:03:45 2355 26.41 2.28
5/24/2004 8:18:45 2370 26.41 2.279
5/24/2004 8:33:45 2385 26.41 2.279
5/24/2004 8:48:45 2400 26.41 2.279
5/24/2004 9:03:45 2415 26.41 2.279
5/24/2004 9:18:45 2430 26.41 2.279
5/24/2004 9:33:45 2445 26.41 2.279
5/24/2004 9:48:45 2460 26.41 2.279
5/24/2004 10:03:45 2475 26.41 2.279
5/24/2004 10:18:45 2490 26.41 2.279
5/24/2004 10:33:45 2505 26.41 2.279
5/24/2004 10:48:45 2520 26.41 2.28
5/24/2004 11:03:45 2535 26.41 2.28
5/24/2004 11:18:45 2550 26.41 2.281
5/24/2004 11:33:45 2565 26.41 2.281
5/24/2004 11:48:45 2580 26.41 2.282
5/24/2004 12:03:45 2595 26.41 2.283



5/24/2004 12:18:45 2610 26.41 2.284
5/24/2004 12:33:45 2625 26.41 2.285
5/24/2004 12:48:45 2640 26.41 2.286
5/24/2004 13:03:45 2655 26.41 2.287
5/24/2004 13:18:45 2670 26.41 2.289
5/24/2004 13:33:45 2685 26.41 2.29
5/24/2004 13:48:45 2700 26.41 2.291
5/24/2004 14:03:45 2715 26.41 2.292
5/24/2004 14:18:45 2730 26.41 2.293
5/24/2004 14:33:45 2745 26.41 2.293
5/24/2004 14:48:45 2760 26.41 2.294
5/24/2004 15:03:45 2775 26.41 2.294
5/24/2004 15:18:45 2790 26.41 2.294
5/24/2004 15:33:45 2805 26.41 2.294
5/24/2004 15:48:45 2820 26.43 2.294
5/24/2004 16:03:45 2835 26.41 2.293
5/24/2004 16:18:45 2850 26.43 2.293
5/24/2004 16:33:45 2865 26.41 2.292
5/24/2004 16:48:45 2880 26.41 2.292
5/24/2004 17:03:45 2895 26.41 2.291
5/24/2004 17:18:45 2910 26.41 2.291

Tidal Study  A824-MW-03
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APPENDIX E 
 

SLUG TESTS 
 
 

Contained in Appendix D of the Contamination Assessment Report, SWMU 9, Jet 
Engine Test Cell, Building A969, prepared by ABB Environmental Services Inc., 

June 1994. 

AIK-04-0299 E-1 CTO 0318 
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